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DESCRIPTION 

PACKET COMMUNICATION APPARATUS AND TRANSMIT POWER CONTROL 
METHOD 

5 Technical Field 

The present invention relates to a packet 
communication apparatus and transmit power control method 
used in a radio communication system. 



10 Background Art 

It is required in a packet communication for a 
receiving station to receive a packet or a transmission 
unit, which is obtained by dividing the packet into 
portions, transmitted from a transmitting station through 

15 a propagation path without data error. Therefore, the 
transmitting station generally performs error correcting 
coding per unit transmission portion, and the receiving 
station performs error detection and error correction 
per unit transmission portion. 

20 It sometimes happens during the time a packet is 

transmitted that an error beyond the capability of the 
error correcting coding occurs on a transmission unit, 
and therefore cannot be corrected. In such a case, a 
receiving station abandons the packet, and requests a 

25 transmitting station to retransmit the packet. 

In order to perform stable communications in the 
case of performing a packet communication in a radio 
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communication where a propagation path environment 
changes rapidly, there is proposed a method in which power 
control is performed in addition to the above error 
correcting coding (Japan Laid Open Patent Publication 
5 HEI9-233021 ) . The power control is performed in such 
a way that a quality on a propagation path is estimated 
from a received signal, and deterioration on the 
propagation path is corrected corresponding to the 
estimated quality . 

10 Specifically, a receiving station detects a quality 

of received signal per packet or unit transmission portion, 
estimates a propagation path environment based on the 
received quality, generates power control information 
corresponding to the propagation path environment, and 

15 transmits a signal including the power control 
information to a transmitting station. The transmitting 
station adjusts tr,ansmit power based on the power control 
information . 

FIG.l is a schematic view showing a quality of 
20 received signal and power control status in a conventional 
packet communication apparatus when a propagation path 
quality is deteriorated for a long period of time. In 
FIG.l, reference numeral "1" denotes a transmission 
packet, and reference numeral "2" denotes a transmission 
25 unit. Reference numeral ''3" denotes a change in the 
received quality in a packet receiving station. In FIG. 1, 
"up" indicates that the transmitting station receives 
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i n c t r u i : — transmit -c-ower information for a power 
increase and "eq" indicates that the transmitting station 
receives iv:.;: true tic:': — iiransrait power information for 
maintaining power . 
5 When the received quality, i.e., received quality 

3 deteriorates on transmission packet 1 or unit 
transmission portion 2, a transmitting station performs 
control for increasing transmit power successively a 
plurality of times. In response to this control, the 

10 transmitting station increases the transmit power, as 
shown in FIG . 1 . 

However, in such a condition that the control for 
increasing the transmit power is performed successively, 
it is considered to happen often that there is an error 

15 on a transmission unit received before the transmit power 
is increased, or an error that cannot be corrected occurs 
on a transmission unit t.hat is transmitted with increased 
transmit power, and that retransmission of the packet 
is needed because the packet is not constructed. 

20 Therefore, although the power control is performed 

based on a quality of received signal and transmit power 
is increased, when retransmission of a packet is needed 
because there is an error on a transmission unit received 
before the transmit power is increased, or an error that 

25 cannot be corrected occurs on a transmission unit, the 
retransmission of the packet is sometimes unavoidable 
due to the error on the received unit transmission portion. 



Further, increasing the transmit power may increase 
interference in peripheral communication stations. 
Accordingly in this case, the power is consumed wastefully, 
resulting in a problem that an efficient packet 
5 communication is not performed. 

Disclosure of Invention 

It is an object of the present invention to provide 
a packet communication apparatus and transmit power 
10 control method that make possible battery saving and 
reduced interference against other communication 
stations . 

According to the present invention, when a 
communication channel is in deteriorated conditions, the 

15 transmit power of the transmission units in a packet 
transmitting through this channel will not be increased. 
Instead, power control information will be saved and this 
control information will be reflected in the transmission 
of the next packet, thereby reducing interference against 

20 nearby communication stations, improving the efficiency 
of the packet communication, and reducing overall 
transmit power, thus making possible battery saving. 

Brief Description of Drawings 
25 FIG.l is a schematic view showing a quality of 

received signal and power control status in a conventional 
packet communication apparatus; 



FIG. 2 is a block diagram illustrating a 
configuration of a packet communication apparatus 
according to a first embodiment of the present invention; 

FIG. 3 is a schematic view showing a quality of 
5 received signal and power control status in the packet 
communication apparatus according to the above 
embodiment; 

FIG. 4 is a flowchart to explain an operation of the 
packet communication apparatus according to the above 
10 embodiment; 

FIG. 5 is a block diagram illustrating a 
configuration of a packet communication apparatus 
according to a second embodiment of the present invention; 
FIG. 6 is a schematic view showing a quality of 
15 received signal and power control status in the packet 
communication apparatus according to the above 
embodiment; and 

FIG. 7 is a flowchart to explain an operation of the 
packet communication apparatus according to the above 
20 embodiment . 

Best Mode for Carrying Out the Invention 

Embodiments of the present invention are explained 
specifically below with reference to accompanying 
25 drawings . 

(First embodiment ) 

The first embodiment will be described with 



reference to a configuration, whereby a packet that keeps 
receiving control for increased transmit power a number 
of times is determined to contain an error that makes 
restructuring of the packet difficult after reception, 
5 and determined to-be likely to be retransmitted, and 
whereby the transmit power of the subsequent transmission 
units in this packet will not be increased, and, instead, 
the transmit power :: : :\ : :: :: 1 information will be saved and 
then reflected in the transmission of the next packet. 
10 FIG. 2 is a block diagram illustrating a 

configuration of a packet communication apparatus 
according to the first embodiment of the present 
invention . 

A signal transmitted from a communication partner 
15 is received at radio reception section 102 through antenna 
101 . Radio reception section 102 performs amplification 
(gain control), down-conversion .and A/D conversion of 
the received signal. This A/D converted signal is sent 
to demodulation section 105, and demodulated there and 
20 acquired as the received data. The A/D converted signal 
is also sent to received quality detecting section 103 
and to transmit power information extracting section 106. 

Received quality detecting section 103 measures, 
for example, the SIR (Signal to Interference Ratio) and 
25 received power, to detect the received quality of the 
signal. The detection result of the received quality 
is sent to determining section 104. Based on this 
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detection result, determining section 104 determines 
whether to increase, maintain or decrease transmit power, 
and outputs transmit . power instruction information to 
modulation section 108. 
5 Transmit power information extracting section 106 

extracts the transmit power i;"CT:ru::zi::r. information from 
the A/D converted signal, and inputs the transmit power 
ir.c~ ::uc~ io:-; information to counter 1071 in transmit power 
control section 107. 

10 In transmit power control section 107, counter 1071 

counts the number of times transmit power i r. .: : r •.: c z i r 
information is input. Count control section 1072 in 
transmit power control section 107 controls transmit 
power in respect to radio reception section 109 according 

15 to the transmit power i r u : 'z i n — information, while 
monitoring the count number on counter 1071 and 
instructing start and halt of transmit power control. 
Further, count control section 1072 resets counter 1071. 
Memory 1073 stores transmit power i r u .:: ~ i : 

20 information. 

Meanwhile, transmission data is sent to modulation 
section 108 with the transmit power instruction 
information, modulated, and then sent to radio 
transmission section 109. Radio transmission section 

25 109 performs D/A conversion, up-convers ion and 
amplification (gain control) of the modulated signal. 
The signal processed thus is transmitted through antenna 



8 

101 as a transmission signal. 

An explanation is given of the operation of the 
packet communication apparatus with the above 
configuration. 

5 Radio reception section 102 performs predetermined 

processing on a received signal, and sends this signal 
to transmit power information extracting section 105. 
Transmit power i t r ~ z i :: " — information extracted in 
transmit power information extracting section 106 is 

10 input to counter 1071 in transmit power control section 
107. According to the transmit power i r: j " r ~ 1 
information, transmit power control section 107 instructs 
radio transmission section 109 to increase or decrease 
transmit power. When radio transmission section 109 

15 keeps receiving instructions for increased power a number 
of times, transmit power control section 107 will not 
increase the transmit power of the subsequent 
transmission units in a packet but instead store the 
transmit power information in memory 1073, and reflect 

20 the transmit power information, collectively, upon the 
transmission of the next packet starts. 

Specifically, counter 1071 first counts how many 
times the transmit power ^ r: " :; z z — information for 
increased power continues. Count control section 1072 

25 monitors whether or not the - .\ L : :^ ^r^nsaii" powE^r 

information for increased power continues a certain 
number of times. For example, the count number of the 
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transmit p o iv e r i n c t r u t i c information for increased 
power is compared with a threshold. 

When transmit power control section 107 detects a 
situation where the transmit: o o w e r i c r u c t i •;: n 
5 information for increased power continues a certain 
number of times--for example, when the number of times 
the cransmic cowe r inc t r u :: 1 1 : information for increased 
power continues exceeds a threshold-- t ransmit power 
control section 107 will not provide instruction signal 

10 for increased power to radio transmission section 109 
with respect to the subsequent transmission units in the 
packet, but instead store the t r n 3 m i " c o w e r i :^ r r :: t i n 
information in memory 1073. After that, upon 

transmission of the next packet, t ransmit ■ powe r control 

15 section 107 extracts the ^ r a 3 m:. z o o e i t r r :: i c 
information stored in memory 1073, and sends instruction 
signal to radio transmission section 109 so as to reflect 
all the 1 1: c^ n s i t 1: :: w e r i r, ^ r ' : : r i : r. information. 

Meanwhile, if the t r a n s m i t: p o v/ e i :^ c t i : t r '.: .\ 

20 information for increased power does not continue a 
certain number of times, transmit power control section 
107 will send the instruction signal for increased or 
decreased power to radio transmission section 109 
according to the transmit power r :. c z r u r. 1 r. information. 

25 Radio transmission section 109 adjusts the gain according 
to the instruction signal using a gain controller such 
as an amplifier, thereby performing transmit power 



10 

control . 

This power control is performed as shown in FIG. 3. 
When packet 201 is divided into a plurality of transmission 
units 202 and these multiple transmission units are 
5 transmitted in order, if received quality 203 
deteriorates due to changes in the propagation path, the 
transinic power z c ^ r " 1 — Lr.zz. z'sz-ztzr, — information for 
increased transmit power will be sent under the transmit 
power control. In FIG. 3, ''up" indicates that the 

10 transmitting station receives i t r \.. zz L c ^ a r. s i " c c r r 
information for increased power, ''eq" indicates that the 
transmitting station receives Lz.z z zzzz L:z. z rans-i:: 
information for maintaining power, and "down" indicates 
that the transmitting station receives i:r. : z\\ zzL :. z 

15 z z ans.?zzz covje r information for decreased power. In this 
case, when the instruction for increased power continues 
a certain number of times (four times in FIG. 4), transmit 
power control will be halted for the subsequent 
transmission units. In the case of FIG. 3, the last 

20 transmission unit is not given transmit power control. 
In FIG. 3, the last unit transmission portion of the packet 
does not undergo the transmit power control. 

That is, in FIG. 3, even if the 1 r. r r c -t i z ra n 3 in z z 
-p c vj er information for increased power is received for 

25 a fifth time, the last unit transmission portion of the 
packet that is going to be transmitted next will not be 
given transmit power control. In this case, the " r arisini " 
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power cent r el — i:— truct icn — information for the last 
transmission unit in the packet is stored in memory, and 
reflected in the transmit power control on the beginning 
transmission unit of the next packet. By this means, 
5 adequate transmit power control will be performed from 
the next packet signal forward. It is therefore possible 
to perform efficient communications while decreasing 
interference in other stations. 

The transmit power control method as described above 

10 is next explained using a flowchart in FIG. 4. 

In step (hereinafter "ST") 301, -ransraic power 
c o n t r : 1 — iri.:"ruct:ic:^ — information is extracted from a 
received signal. ST302 determines whether or not a flag 
is set indicating that this tra:^5miT: power c : r: t r el 

15 Lr.z z ru c :: i information has continued a certain number 
of t imes . 

When this flag is not set, determinations are made 
as to whether the transrait power v^t r 1 — i :\ :: r u c " i n 
information is for increased power and whether that 

20 instruction for increased power continues a certain 
number of times (ST303). When the power increasing 
instruction continues a certain number of times, the flag 
is set (ST304). When the power increasing instruction 
does not repeat a certain number of times, power control 

25 is performed according to the r an-:smi " power :zv:Z':zl 
.1:: ; - r zzLzz information {ST307) . Further, when the flag 
is set, the z za-Ti^irxiit power :.zz.^ z i L 1 " r z ::z Lzz. 
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information is stored in the memory (ST305) , and the power 
control is halted (ST305) . 

When the power increasing instruction continues a 
certain number of times, the transmit power re n t r o 1 
5 ir.ct r uczicr. information is stored in the memory {ST305) , 
and the power control is halted (ST305). Then, the 
transinit power c ^ c - o 1 — i :': ,: ~ r u z z i n i n f o rma t ion stored 
in the memory is reflected in the transmit power control 
of the beginning transmission unit of the next packet. 

10 The situation where control for increased transmit 

power continues indicates a situation where deteriorating 
received signal quality due to propagation path 
degradation is not compensated enough. In this case, 
it is likely that the transmission units are not received 

15 accurately and the packet will be later retransmitted. 

According to the transmit power control method of 
this embodiment, continuous t ransmi c power : n ~. r : 1 
iiic ~ ru ~ i : r. information is counted, and, when : : :^ " r : 1 
the information for increased power continues a certain 

20 number of times or more, z!m i: el i:: 'r.z.izz:i ::.r:d 

the traViSiait power :::::: t r ? T.. information is stored and "he 
powei: control is halted , thereby minimizing wasteful 
power consumption by not increasing the transmit power. 
Further, the stored transmit: power :• :: n t r 1 i n .r " r : " i : n 

25 information is reflected in a transmission unit of the 
next slot, thereby making possible secure packet 
transmission. 
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Furthermore, since transmission is not performed 
applying unreasonably high power to a poor-quality 
communication channel^ it is possible to reduce 
interference in nearby communication stations, increase 
5 the efficiency of packet communication, and decrease 
overall transmit power, and achieve battery saving. 
(Second embodiment) 

A second embodiment will be described with reference 
to a configuration, whereby, when a packet keeps receiving 

10 control for increased transmit power a number of times, 
only those transmission units in the packet that are used 
in received quality determination at the receiving end 
will have increased transmit power, and whereby the 
transmit power of the immediately last pilot signal is 

15 reflected upon all transmission units when the next packet 
is transmitted. 

FIG. 5 is a block diagram illustrating a 
configuration of a packet communication apparatus 
according to the second embodiment of the present 

20 invention. In addition, in FIG. 5, the same sections as 
those illustrated in FIG. 2 are assigned the same reference 
numerals as those in FIG. 2 to omit detailed explanations 
thereof . 

In the configuration illustrated in FIG. 5, a 
25 configuration of transmit power control section 401 is 
different from a corresponding configuration illustrated 
in FIG. 2. That is, transmit power control section 401 
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has counter 4011 that counts the number of transmit p ower 
ir:::r ruction information, count control section 4012 that 
controls transmit power on a control channel for 
transmitting, for example, a pilot signal, and transmit 
5 power on a data channel for transmitting data 
independently to increase or decrease respective power 
corresponding to the count number on counter 4011, control 
channel power control section 4013 that performs power 
control on the control channel, and data channel power 
10 control section 4014 that performs power control on the 
data channel. 

An explanation is given of the operation of the 
packet communication apparatus with the above 
configuration . 

15 Radio reception section 102 performs predetermined 

processing on a received signal, and sends this signal 
to transmit power information extracting section 106. 
Transmit power L:\z ts^^-zzi zr. — information extracted in 
transmit power information extracting section 106 is 

20 input to counter 4011 in transmit power control section 
401. According to the transmit power i n r i i -: 
information, transmit power control section 401 provides 
an instruction for increasing or decreasing transmit 
power on the control channel to radio processing section 

25 109, while. When transmit power control section 401 
keeps receiving the ■ i; ..■ i " .. j :. z 

information for increased power a number of times. 
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transmit power control section 401 will not increase the 
transmit power of the subsequent transmission units in 
the packet. Then, on the control channel, the transmit 
power of the immediately last control signal will be 
5 reflected in the transmit power of the signal portion 
of the data channel (i.e. data signal portion) when the 
transmission units of the next packet starts. 

Specifically, counter 4011 counts the number of 
times the transmit power :. 7 r: — information for 

10 increased power continues in the data channel. Count 
control section 4012 monitors whether or not the 
Lr.zt-:.zzL.: :\ — transmi~ oower information for increased 
power continues a certain number of times. For example, 
the count number on the t,r,:: z::':. zz L zr, — transmit vowez 

15 information for increased power is compared with a 
threshold . 

Then, when transmit power control section 401 
detects a situation where the ir\ctrurti"r. rransmit power 
information for increased power continues a certain 

20 number of times--for example, when the number of times 
the r a n s :n i z c c j - r z j : :\ information for increased 
power continues exceeds a threshold--ins truction signal 
for halting power control with respect to the subsequent 
transmission units in the packet will be sent to data 

25 channel power control section 4014. Data channel power 
control section 4014 controls radio transmission section 
109 so that radio transmission section 109 halts the power 
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control of the subsequent transmission units of the 
packet . 

Meanwhile, as for the control channel, control 
channel power control section 4013 controls radio 
5 transmission section 109 so that radio transmission 
section 109 increases or decreases power according to 
the transmit power i:^.: i — information. Radio 

transmission section 109 adjusts the gain according to 
the instruction signal using a gain controller such as 

10 an amplifier, thereby performing transmit power control. 

Then, with respect to the control channel, count 
control section 4012 instructs radio transmission section 
109 to reflect the transmit power of the immediately last 
control signal (e.g. , pilot signal) in the transmit power 

15 of . the data signal when the transmission of the 
transmission units of the next packet starts. 

This power control is performed as shown in FIG. 6, 
When packet 501 is divided into a plurality of transmission 
units 502 and these multiple transmission units are 

20 transmitted in order, if received quality 503 
deteriorates due to changes in the propagation path, 
transmit: power z.r. :: r : 1 — ':. r.zzz \: z t i c: r. — information for 
increased transmit power will be sent under the transmit 
power control . 

25 In FIG. 6, ''up" indicates that the transmitting 

station receives b "\ - i : :: e r r. .: - r •.; ': :. ... :. information 
for increased power , ''eq" indicates that the transmitting 
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station receives transmit povver inc t rur " icn information 
for maintained power, and "down" indicates that the 
transmitting station receives i: r n 3 rn i " 00 v; e r m c " r : : r t: i c 
information for decreased power. 
5 In this case, when the instruction for increased 

power continues a certain number of times (four times 
in FIG. 6) , transmit power control will be halted for the 
subsequent transmission units. In the case of FIG. 6, 
the last transmission unit is not given transmit power 

10 control. In FIG. 6, the last unit transmission portion 
of the packet does not undergo the transmit power control . 
That is, in FIG. 6, even if the 1 z r :: " i : r. ^rans-r.L~ power 
information for ■ increased power is received for a fifth 
time, the last unit transmission portion of the packet 

15 that is going to be transmitted next will not be given 
transmit power control. Meanwhile, the transmit power 
control is performed on each transmission unit of a pilot 
signal that transmits on the control channel according 
to the transmii: power i :::: ^ r -.: r r ic information . Then, 

20 on the data channel, the transmit power control on the 
beginning transmission unit of the next packet is 
performed according to the "ran^nMt: power r n " r ' : :: x 1 t. 
information of the immediately last pilot signal- In 
other words, with the data signal, the transmit power 

25 ::: :: 1 information of "H," which combines hi and h2, 
in FIG. 6 is reflected upon the beginning transmission 
unit of the next packet. 
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The transmit power control method as described above 
is next explained using a flowchart in FIG. 7. 

In ST 601, transmit power c o t r o 1 — i n c t r u c t i c 
information is extracted from a received signal. ST602 
5 determines whether or not a flag is set indicating that 
this cransnii": power c:r:trc„ L'::,::-zz izzL information has 
continued a certain number of times. 

When this flag is not set, determinations are made 
as to whether the cransrri" power z ^ r.zz zL — Lr.zzz.:.zz,^:"'. 

10 information is for increased power and whether that 
instruction for increased power continues a certain 
number of times (ST603) . When the flag is set, transmit 
power control will be performed only with respect to the 
pilot signal in the control channel according the t r ^^nsnit 

15 power zoz.zrzl tru rri ^r. information (ST605) . In other 
words, the transmit power control is halted on the signal 
potion of the data channel {ST605) . With the beginning 
transmission unit of the next packet, power control for 
the data signal is performed (ST607). 

20 Further, when the instruction for increased power 

continues a certain number of times, the flag is set 
(ST604) , and the transmit power control is performed only 
with respect to the pilot signal of the control channel 
according to the z r a nsmi t powe r zzz.z z : L — :. r. : z :: zz^z : r. 

25 information (ST605). In other words , the transmit power 
control is halted on the data signal. 

When the instruction for increased power does not 
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continue a certain number of times, the power control 
is performed on the data channel and control channel for 
each unit transmission portion according to the t r an^miz 
power :: c n t r el — ino t rue c i :: information (ST606). 
5 The situation where control for increased transmit 

power continues indicates a situation where deteriorating 
received signal quality due to propagation path 
degradation is not compensated enough. In this case, 
it is likely that the transmission units are not received 

10 accurately and the packet will be later retransmitted. 

According to the transmit power control method of 
this embodiment, continuous tran^fnit power ::::r:" re 1 
i:::.:: ~ ::u ::z :: information is counted, and, when zzr.-'z :■ 1. 
t he inf ormat ion for increased power continues a certain 

15 number of times or more, the pilot signal alone will have 
increased transmit power and the transmit power of the 
data signal will not be increased. By this means, it 
is possible to maintain accurate operation of power 
control with respect to the receiving station that 

20 determines received quality from the pilot signal and 
prevent transmission applying excessive power. As a 
result, it is possible to reduce interference in the 
surroundings and increase the efficiency of packet 
communication. Further, the rcinsrai t: power z-z-rizz z 

25 .L :\ z z : ■.; : " i z r. in format ion for the pilot signal is reflected 
at upon the 3 laiz power .. . :• '.: : ^.^ information for the 

pilot signal when the transmit power control of the data 
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signal starts, thereby securing the transmission of the 
packet . 

Thus, on a poor-quality communication channel, 
controlling transmit power of the pilot signal and the 
data signal separately makes it possible to maintain 
accurate operation of the power control and prevent 
transmission applying excessive power. By this means., 
it is possible to reduce interference in nearby 
communication stations, increase the efficiency of packet 
communication, and perform more proper transmit power 
control upon next packet transmission. 

The packet communication apparatus according to the 
first or second embodiment is applicable to a base station 
apparatus and a communication terminal apparatus such 
as a mobile station in a digital radio communication system 
The present invention thus enables radio communications 
at an excellent level of efficiency at minimum power. 
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Lzzz:: tLr,^ zz thiz c:cnfigur-::tior:, — the zz'zzz ccntrcl 

4rr5 — hzltzz — zzd — ^^r^™r — ^zz'zzz — zzzzzzl — i n f c mzzizn — — ctorcc! 

the — zzzzLzy zz "z'zz zzz'zzt — zizzzl — zzzzzLzzzzzz , — 
t r: t Lz iz g zz zzzl z. :: c z.LzLz.Lz':: z zz'zzzzl ;:: c "-: :. r c c urr.p 1 1 : i": 
5 fe^T^ — — Lzzz z zz zz,z — r:^^ — t z zzzzSz — -p Z'ZZZ . 

zzzz'zz z:zz zz , — zizzz — tr::r-::"ic-:icr: — i zzz z zz zz z:zz-:L 

z.zz zlzzzz — zz:z zzz ZZZZ.1.Z — zzz'z. — -zz'z zz — ^ — fr — g. zz z — 1 i ^ ;,' 

zzzzzzzz^L z zz Lz'z z'zzz.zzl , ^ ±^ z z z z z'zlz ~r zz tzz z 

zzzzz z zz zz, zz zz. zz zzzz z z zzz zzLzzzz zz ZZZ.ZZZZ..Z, — zz. zzzzzz 

10 ^^A^ — zz z zzzz z z z — ^ — c zzzz z — :zzzrzzz zz'zz zz, — frr—^ — : z zzz zz z 
z zz zzll — - z ZZZZ.Z z — zz'zzz , — :\ z zzzzzz — zzzz zzz — z zzzzg . 

— zl:zz — .: n^^ur.! z i r. — zzz z z zzz z — — t ~ — c r c c r: " 

i::v~n"i:r: — .:i d :: c " — zzzz z 'zzz — r n f 1 g u r i " — zzzz n g — zzzz zzz 
h :. " — z zz:^ z z — ^^4—^ — c :;. 1 — z zz zz — zzz":, zz L — zz:z z zzzzz zzz — f z z 

15 — z 1 z — z ... zzzrzLz z z p z z z : z — e-e — -—^ — z z zzz zzzz z z zl — zzzzz 
■\. zzz ... i z z — '^^rh^. — zzz 1 z z — z z zz z z zz z : r. — — — zzzzzz 

z z zz:-.l , : zz z z — 'zzzz d — e-?^ — 'zz :. ;z :: :^ i ^ — z z'z. z r — z:z.\zz'- 

i :z f c rrr: ~ t i :- n — c t: : r c cl — — zzzzzz^z , ^=~~t^ zzz^z rcll 

zzz'zzzz.z z'z.z cc:;::r zzz.tzzi. zz. z ^zz z zzz.zz.z zz.zz 

20 z z zzzzzzz z zzz. p r t i c n — e— — — — zzz'zzz . 

zz z zzzz: z z z z z z z zzz z z\ zzztzzz , — z :'. .: t : 

z zzz, :: z 1 — z z.zzz z c " i r — z. z.zz zz. zz i z n — ^ — r : f 1 z z z z z. — up cr. — er 

Z Z ZZ.ZZ.ZZ Z Z : Z unit e-= "rrrr-^. Z Z Z Z. Z Z Z\\ Z Z , Z'Z.ZZ ^ 

z z z z zz lz — — :: .:• z z. zz.zz — —^—^ — zzz]:z z — zz zzzz zly , Zzzzz.zz , 

25 zzzz : z — z z ZZZZ.ZZ zz z ..z : u : r : 1 — zz:z Zz zzz-zzzzzz zzzz: z,zz 
z zz z — zzzz., ': — z .: u 1 — z z Z'.:zz z, — e-e^ — :: — — — p .: : i 1: 1 : — — 
u T. "1 r ^ 7Z '.. z I z z , . "'. z z, ; z. .. z, ^ ... z z z. ' z z„ z z z v.; z z z. y 



22 

iT.z zzzz z:\zc — ^™ — ^-^r^ — Z'zzzzzz.zL'zg z . 

~z — r z.zl:zz — c czi" un i zzzLzz: — z'oz zr zz'zz — e-^ — the — p r c c o r. t 

Lz'r zzLtizz. a :! c t c another zzrizigzrzzLzz. having erfr 

;: t rect c r that z::z z zztz tz zz.zzc.Lz 1 c"a r central 

5 inf eriaa t iea f r z :a — p a e lie t :: i g a a 1 e ea na eernp r ie — 

t a a e n i e e 1 e r: — z a i t e — zzzz — i a e 1 ^ c; i a g — ^4^-^ — z :z z z e :z L z — zzz zz 
e J a 1 1 : .1 z zzzz r:aa tie:.; zzz]zzzzzzzzzz.z.lz'z.z:^zzzz eea ea.i z z z :! 
ae:.a.:; z z.z zz eh :. ant 1 zz z z zzz.^.zzl ehja:a :l, — z z z z z eieie :: 
eh:.:: — he z e ee:i zzz — e • : e 1 i !: y — e :. ^' : e i : r e t i •: :'. — — =e-hr-^^ — p •: e e e 

10 e i :e: e 1 e , — ~ — e : e t e 1 1 1 : r — : h e t — : - f : r:ec — : e .: e e : 1 — ^-e-r 

h e 1 e i e e — t e e e e i e — e z\:z z — .r e e :: e : 1 — ~ — e — •:raae::iieeiee — unit 
4^-= ^ e r e e e :e 1 1 •: : :! :. zzzz :::e : :. e:.:ieie e ^^4^™ qee lie:" 
^: i e 3 e i e r a t i e e — r-TT — e eaeezt — i :; r: e 1 — e-f^e — ~¥r^ — :zzzz — h a n e 1 
i ^ e e 1 , — 'zzzz :: — — = — zzz : : :: i e : — r : e :: 1 ~ . 

15 z. zzzz z zzz zz zzzz e e r. f i g e e a e i e :: , — e e e e c e r — qeeliey 

ree: z i :. t e -: a :::: e 1 , — e e e e : 1 1 i r. e e r a :: e e: e i e e e e r z z zzz 
z z 1 z z — e g e a 1 — err^^ — — :l.zzz — e 1 z e z 1 — e : e e e e t : I y — ne .: : z — ^ 
z z z z zlzl z — TT-e — "eietaie ::::eer:. :e — ::eee:ei3e — 5-4 — ^Hve — z z \ : zz 
: c ee e : - aeh e e v zzz z z ee:: i : e : e a e g 1 y i eg :;: e : c : i v :. e : e- : ^ 

20 2 y t h i e \zz zzz , — zz zz z z zz L:zlz zz z z z.z.zz zzzzzzzzzzzz zz. 
e :: :. zz y — ■;.r.e:e:: :. :e : 1 " e r e a i i : e : , — 1 : .: e : — "r-^. — : e .: i : : z • 
zz e a e h :: e r ^::eee e i r t i : e , a:: h p e r z z zzz e r e y r .: e e r e e :; e e :e i •: 
g z\: zz — : e ~ e : 1 — g :: z — z,zzz — e i e e " — z z Zi:z e. zz zzz . 
^. — e e : he z — e zneeuei zzz Lee — :. g p a e e e :: .: — zr4 — —rr^ — e ' e e e t 

25 i :\ : e e e e :.-:;; e : e .^z.z zzz z z'.:.zz\.z^:zzzz \:'zz z z 'zzz z z : z. eh; 

; e ... Z-: z L z — g : • ; :. ee e z ... — '.z, ^ z z z z z — f — 1 :: e z — i z 

z z zz.zzz z z zzz. z z z zz zz. ~ f t e : ;::::: h e ^: .: i ::: e _ :: the — :: e t e .: 1 
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i::::c 1 , — i^^, — .:: c n t r el 1 c r — p c r f c rino — ^4t€ — t rarcr.it — or c r 
:: c r r r o 1 — rrrz — a — rc^irrirg — unit — zrzr.z-iz::Lzr, p::r"icr — s-^^ — a- 
r c r r — p r c t — — — r r z r — zz z:\r: z L . 

z z^^^rz:^ zz z r z z — zz'zzzzz^.zz :- r , — z r -: :: r - — z z zzr z L 

5 irctrr:;zi^r irf:r:-:.::ci:r zz z'z.?. zzLzz :.zzz,:.L -C r^flir-::,:': 
•.;h "ir t r c t r .:.r cr i t zz\: zz zzrizzzl z z •;: r c Szzzz z z ::r :. „. zzzzz , 
zzzz ztz — z ZZZZZZ.Z — ^-^^rrr — ZZ z r .:: i J V. — ^ — — ™= — z r : r " . 

Irrr"rrr':ot rr ur i o r " i : r :: r r r r " u : f " a : r r : c : r r 

■irvcr z lor , ^ — ^ — rr-:f::r:.::l-: e^^-r^ — ^^--^ — dz z z zz.z zzz — ^ 

10 -:':;:rir : ■:-r-li:y z- z z z z ': z z z z : z z^zzzr zz :. z-z^'zzz :: 

ZZZ.ZZ 'e-7~ c r ~ r r i " z Z'.:z z : zzz zz ^ zz. z z zzzzz z z z, zzz 

i r zz z z.z zzz — zzz.z.zz.zz — z'z zz — :cr::ir;.;cc . 

— c r r •.: z\z zzz zzz. " c r r i r a 1 — p z r r ' t z — z z tz.z zzzz zz.z 

i ZZ' z i :; r — — .:; r :. r z z z z z z z z z — ^^r^^ — 'z " •/ 1 r ;; — rre-r — z : \' z — z z zl: zz 

15 z :rrr ri :: z i r — -.rrr r zz.z . r — 'zzz z — . : 1 : — . -: [. : z z zz — 

ZZ. . ZZ :z :zz z z" : r " : z : :• 'z z z z v z z z z z ' 'z • -.- ' .' z : " z : zzz z' z 

z z zl:zz. — z : rr zr 1 : :. " L : — z z z z z •.: z , T'z . . . — " : 'z^ ^ z z :: : t 1 " : 

c r: z r: 1 : — z z z z z — rzrrur i ~zz i : rz — — — i r z 1 1 : r " — 1 : z ': 1 — e-f- 
z f f i z i z r r z — — riz irur. — zz'z zz . 

20 Tz — z z z r z zz z z — p z r z r — r z r z :: — r z z r z :I — a^ — — z z zz zvlz 

i r " : z : z — .;. z — :. — .: z : z — ^-4 — r zt z " z z — z .: z z. z z. z z — z z z' z z 
c z z z :: 1. — i r z z z zz z z z z z — :: :: " r — a — z z .v z z — .:: i zrz 1 — :.z^z zi z .: z — 
zz zz.z:zzz z z z z — z.. - Z z — ^ :: r — l.r zl z zzz — — zz ^ z z z\ z z — p z'z z z 
zz zz zzl z z z : r zzzzz , — :r. " z zr zzir .,: — q z z 11 ; — z .z" : z z : z z z i ^ r 

25 rr-r — / ."l — r-^ — rr-^ — r : - z — z z .ZZ \L z , — ,: z ■■ : ' zz.„ — : . , r' : — z _ 
; 1 : 1 ': — z „ z : .. :r. z — . , . ' z — v . . " • i — — — •.; , • — : • : '. - : z .. z — r. 1 
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':Lztzzic::c.zicr. zr. 'zr.z piichcz clonal, ]z::.zzcL on dztz ::::,iT.zz 
rccult , — cnc! pcrfcrnii^g zhz zzznzz:.it pcwcr ccntrcl on a 
Ircginninc: unit trc^nc^niccicr: ccrtic:: cf a ncj^t pcckct baccd 

er-z =^4^-^= z :: z'z z:\Lz -pz\:zi zz zzzzl i zl zz:z.z zz zz a—^ 

5 t rnn z^zzzzz z zz,zz ~ f Z z z z :,z-zz.zz. '^r^^ rur. li ty 

z[zzzzzzzz.zzzz. — — — z z zl:zz — cignnl . 

■ I\z zz z z.z-:z:^ z z "z^zzz z.z'zzzz ^ z'zz z : r z^zz z z 1 i ^ 'zzlzz z 

ZZ.t rH^^r \Z Z'Z ZZ Z Z ZZZ Zl ZZ.ZZ ZZ. ZtZZ Z ^rrr Z Z Z Z Z Cl — : Z 1 'Z \. 

q;: .:. z z v — ^ — r4=r-e — zz zzzz — .:: :. r. 1 — c z zz z z z z. z z z , — — " " — 
10 ^r^r — z : z zz':z z — rrr' — z. z z. ZZZ z z z — ': :. f u 1 — : t — : .: zzzz z z : — 

r. z z — i n ^ r c u i :~ c: zzz zz zz.z:zzz. z z'z zz , 7 zz tzz z^z. z z z , — z zz\ z z 

zz zz.zz:.z z z Zl z. zz zzz z z z z z z z,z z z zz I ■ zz. ^ ZZZ z zz z zzzz i'j zzzz 
'zz'zzz — rr^ — '-r. — — ;r u 1 i t y — zzzzzz:\z zzz zz z — zz.zzz.z l, — ±r~ — ^ 
z: z z z zzl z z z — : :: : i n t f : r : i ;. n :: 'z z z : z.zzz zz t i n 
15 J i on :: , z:z :z zzzz zzz z z ^ z z z zz. zz z z z z z 'z z z zzz-zzzzz. zzzz. zzz. 
n n zz z z z z z z zzzz:, 1 1 " r a n n. i o zz'z zz , z z z z z z z z ~z z 'z zzzzz y 
z zz z z. z . 

7 u r t c r , rrr— — 0 t r I o — z :\:z z : c n o r : 1 zzz zzz zzzz z 

inf c :::an tion — z z zzz 1. o t :: n z — zzz v. n; i c i : r. — .;: n z z — ^-^ — =r-=r-e- 
20 n zz'z o 1 'z , Z/z,zzz'z z z.z'zzz. z zzzz z 1 1 :: z :: -: n z 'z z 

-:: — 'r~ — per::: ::::: .: •:: — : z z: — —rr^ — no — z z z'.:z z — z z z n :, .1 — : . r :^ . 
T z.zz zz z]:z z LZ z z z ^ z'z 'Lz z z z z z z ": zzz : :: 1 o i o n : •; "• "o::n.:n •: z z z z 
'.:'zzl z — z z zz •.: i :^ — zzz z z z:z z 7.z. z : — — ^^-r^. — ,.: o o o ' " n .. " . 

25 — oooonl:: — ^ -.; :: : — z • : — z zz'Z — — ^^r^r^ — z zzz zzz 

L z : z z n — 'r^—^ — '-r^. — ^. z : z — r-4 — .nn.. :: .. zz z — z z o.n..::\i : — z z z: z z 
z z r. " zzl inf: zzz zzzzz fro:" z ^z o o z — : i n o i :: — z z z h — :: r i o o n 
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zz t r-ir:.::::icc unite c-zch including the tr;::r:c"it povcr 
centre 1 infer ::;::zic:n, the packet oignulo tcing trenemittccl 
ueine; e iute. cienncl unel u cenerei chennel, — t :: ee mining 
q u u 1 r " / — i : e e i : r e e i e n — -rS — : e :\ — — f-e-e — en: : e e — e i ^; n c i e , 
5 eerie r^r ng — : e e " e ': i — — i, u i e i :'- e — r r n " e n. i e — e e '. ' — e : n t r e 1 
ecu " r u n e :e i e e i e n u n i u e e n e t r u n e :e i e e e .:; e e e e r i i " e r n r n i n c 
tie qu e i i e el e e e r i e r u t i e n en u - p u e u e t e r g n e i r : e e n e ;nee e 

c !' c n e 1 — c i q n e 1 , b u e e d — err: — -i — ie e e rn i n lel — r e : e 1 e , ^^=t^ 

t e r f : r n 1 r: q e n i e r er: e :e i t t : n e e e e e r : „ n e e :: :: i \ i n e -e n i e 
]_Q - - " " e i u • i ' - - - ■ - ^ " - _^ • ; ^ - ^-^ ^ - ^ ^ - - - - 1 

c u e e i — :r-T^ — r-rr^^ — Trcnec^r: — e e . : e r — c :^ :\ e r e i — r nf ere;n ei e n — — ~r 
luce u n i e — e r e n e e\ i c c i e n :e e r t i e n in — =r~B — nn ere e — e i qnn 1 — ~— 

— e e n e r e 1 — c n e n n e 1 . 
i. e e :: i ^- en i : n : e 'e : i , ~r e e e — q u e i i t v 

15 c e n:e u n i e e e i e •. /. n n e - , — : e r n r e : .„ i r. q " r : e u i ^ : :\ :.: : e e n 
e r i " — v i r e i — ^rV^r — ^"r^. — :. " — : i . - : . \ — , "■ i r • ' • "n " — ::. e : e — ^ 
u : e e i 1: i : — r-^ — e. i n e e r n — u e :n; r e e : — : e : r e e i : e. — r-^^ — ^r^r-^ — : :n ; e :: 
e e n e r e 1 e n .i p r e v e n t t r n n e n i e e i e n e n 1 1 y i n q e n e e e i n e e e n r e 
2 y t hie n e. u n e , — ie ie pecei.ele — ^ e e n u c e i e c i r e .: e e n e e — ^ 

20 n e u r e y e ennun ieeticn etetienc, — i n e r e e e tie — e f f i e i n ey 
' 1 ;:::.■]: z z - „nee\e n i : e t i : n , — :n . i q e r i r .■. :;. . :„ : e :: ? ; : . : r rn ^ n. i e 
p e ne r — e :" e r e i — up e e — n e n t — p e : :n" t — e :: enenie e i n . 

"f n ^: i : e e , e e e;i e p : \; e r e e n e r e 1 : t : : e ' . : p e e e : e 

r n ' e :-. e i : n , — — — p r e i : r e "e i e — — iee e re:ir:e — ^—r-i. — qu e i i t y 

25 i e t e e i e r .e " i s e ; r n q e n e n ue\u er ei einee ene eren:e:itp::;:r 



26 

The present invention is not limited to the 
abovement ioned embodiments, and is capable of being 
carried into practice with various modifications thereof . 
For example, while the above embodiments explain the case 
5 where as a method of determining quality deterioration, 
the method is used of counting the number of times the 
instruction for increasing transmit power continues, 
another method is applicable in the present invention 
as the method of determining quality deterioration. In 

10 other words, the method of determining quality 
deterioration is not limited to any particular one in 
the present invention. 

As described above, the packet communication 
apparatus of the present invention is capable of 

15 performing power control adapted to packet communications , 
suppressing excessive power control for compensating for 
deterioration of communication path quality, and 
decreasing interfering power inperipheral communication 
stations and also total transmit power. 

20 This application is based on the Japanese Patent 

Applications No . HE II 1 - 1 5 6 6 6 3 filed on June 3 , 1999, and 
No.HEIll-188649 filed on July 2, 1999, entire contents 
of which are expressly incorporated by reference herein. 

25 Industrial Applicability 

The present invention is applicable to a base station 
apparatus and communication terminal apparatus in a 
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digital radio communication system. 



